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ABSTRACT 


The GAMBIT Flight Vehicle No. $53 was launched on 
25 October 1963, and was recovered on 27 October 1963, 
after two days of payload operations. The ‘results of this 
mission were evaluated by the Director.of Special Projects 
Performance Evaluation Team, assisted by personnel of the. 


National Photographic Interpretation Center, the Se: oo 






















Aeronautical Chart and Information Center, and the 
6S94th Test Squadron (AFSPPL) (AFSC). ‘The evaluation was 
carried out during 29 ieranes through 8 November 1963. 
The photographic product of this mission is excellent, 
although somewhat sparse due to considerable cloud cover, 
Imagery is equal to or better than any so far obtained in’ 
previous missions, with aie agerage Reciprocal Edge Spread 
(RES) function of 97 for the mission. Small objects are. 
readily resolved, including individual rails, grave 
markers, and individual football players. 
Most of the technical deficiencies found des the tvo. 
previous missions were not evident during this | 


Bratic discharge along the edge of the film was. 


Geoposftioning was good, with a * seal 


along track; this may be due to an. 
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‘SECTION I 


DESCRIPTION OF MISSION 4003 


Mission 4003 was launched into eccentric orbit from 
° Point Arguello Launch Complex II, Pad 3, at 1859:272 on .- 
‘25 October 1963. 
; The satellite vehicle consisted of the Gambit Camera 
and the Orbital Control Vehicle System. This satellite was 
boosted into orbit by an Reena D/Atlas combination with the 


: following sequence of launch events: 


Nominal(Seconds) Actual (Seconds) 


Booster Engine Cut-off 138. 95 . 135652 
Sustainer Engine cut-of B76. ue 273,48 

‘Vernier Engine Cut-off 293.48 : 290.60 
Atlas/Agena Separation 296.0 . - 296.10 

» Agena Ignition 375.55 369.35 > - 


Agena Engine Cut~off 616.87 / 610.50 fae 





ee ee ee — _— ee —_ at mre ne ba eae eae 
‘i a » * : % 
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: x - : . 
5 5 
‘ : e 1 : xa 
. , mene eye yt i wes tor ee Eig, dae “ 












Approved for Release: 2018/09/11 C0Q5103022 











ie 


8 


sn Va BYEMAN TOP-SECRET : GAM : 


/ The orbit achieved by the satellite vehicle jad the ° tol 
_ initial Ge cuudteea. "ay Note on a ea : 

: Inclination - 98.96 Degrees. _ 8.18 Degrees ~ 
_ Period a | 89.29 Minutes - 19.98 Hin 
Apogee 7 | . "7 . 183.39 Lol —* | | 
| : Perigee | : 98.72 am 

Eccentricity he 4 e 012” 
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photographic payload, to conduct two ‘days ocy ole, 
to demonstrate ocv stabilization functions. 





be - Despite. the existence of ‘severe. 











the hitch-up mode of operations, the prisary 
obtained and high resolution Photography wae 
monocular. ard stereo camera operations, 

‘ Mission planning philosophy: by Kno, ‘cua00 for th 
operations provided for optimus | 
operational targets, consistent with: 
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e 


certain operating constraints imposed by engineering 


+ ry 


considerations, with the maximum number of these targets to 
‘be photographed in the stereo modes : 
During operations, it was determined that vehicle 

" perigee was lower than nominal; however, good ephemerides 
were, generated and command messages were prepared to replace 

* the pad load. _ Command message 101 (pad load) operated the 
camera on Rev 4 and obtained: one monocular | strip. | The pad 
load was replaced during ascending ong by command message . 
105 and successfully operated the camera to obtain five . 
monocular and six stereo frames on Revs Ss 6 and 7. Command 


> 


nessage 106 was loaded on Rev 8 ‘and ‘successfully operated the 


. 


a 


Gamera to obtain 19 monocular and 22 stereo frames on 
Revs 8, 97 10, 11 and 12. Command message 108 was loaded 
on Rev 14 and obtained two ‘stereo frames on Rev 14. Command 


message 107 was loaded on Rev 15 and successfully operated 


“y 









the camera to obtain 21 monocular and 12 stereo frames for 


aa 


engineering purposes on Revs 15 and 16. Comaand message 
109, loaded on Rev 21, provided for successful camera 


. operations on Revs 21, 22, 23 ope 24 go. obtahs four monocular 
| and 10 stereo frames. Command ‘megeage Lip was loaded on 


a 


Rev 25 and sueeeteoy operated ‘the camera on Revs 255 26, 


Approved for Release: 2018/09/11 C05103022 











‘y 


Handle Via BYEMAN TOP-SECRET - GAMBIT. 


of the photographic payload, two days of ocv solo ope 






' Approved for Release: 2018/09/11 C05103022 


Controls Only 


PERFORMANCE EVALUATION TEAM 
REPORT NO. *003/63 


ae 

























Oh Mission 4003, camera operations were conducted oa é 
total of 21 revolutions of which eight revolutions were ae 
engineering passes. Total. photographic coverage on this. 
mission consisted of Le monocular and 84 stereo Pp iemee 
Of the 74 mono frames 62 were for engineering purposes 
whereas 30 of the 8% stereo frames were of engineering 
targets. — ~ anes . | 

Final run-out of film was made on Rev 32 and the 
recovery sequence was initiated on Rev ane The. recovery — 


¢ 


vehicle derorbited ‘as programmed and aerial recowsry, was 


made in the recovery area. Following separation and 





including roll maneuvers and two orbit adjust maneuvers, 
were successfully conducted. At- the conclusion of the oy 
solo exercise, the ocv was de-orbited and inplcted in 

predicted impact area. . 


An innovation to this mission was the finctusion ‘OF: 


‘color film which was exposed « on Revs a, and 32. At. 


date. = Oe a 3 ee 
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SECTION II 


OBJECTIVES OF THE PERFORMANCE EVALUATION TEAM 


After recovery of Mission 8003, the Performance 


Evaluation Team convened at the 6594%th Test Squadron (AFSPPL), 


as in previous Gambit missions, for the purpose of evaluating 


system operations. The Deputy Director of Special Projects 











for Test Operations managed the team effort and was 





responsible for overall evaluation. ‘Team members from SAFSP 


monitored’ operations of the mission, obtained copies of the 
ephemeris, command summary and other pertinent data, and 


delivered this astevial for use by the team. The Aeronautical 


Chart and Information Center (ACIC) seainted in the evaluation 


of the mission by performing she: photographic map match. The 
National Photographic Interpretation Center (NPIC) provided. 
support in the photogrammetric evaluation, and the 659%th 


Test Squadron CAFSPPL) assisted with the. photographic and 


photogrammetric studies. 


The team compiled data from an analysis of the photographs 


and sélected sample photographs for submission to associate 


which will be submitted to selected | mesbers of the commun 
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geoposition ona photography to determine how well the 
obtained compare with the planned mission. Whenever ava 


telemetry was used to confirm system operation. Typical 


analysis consists of correlation of data of the command 


which depicts camera operations at specified times, the 


given systemtime and observation of the record ind 
actual geoposition. | Additionally, the record was | 
to estimate yaw and obliquity from the double yaw 
time of camera operations - ‘trOmc time tracks on film 
commanded film velocities and burst times, and final Ys 
resolution and film deisicicss” : | 

Preliminary evaluation and ‘comments vere submitt 


associate contractors cin accordance with ‘atrict "hee 






limits established by their assigned fun tion. > 


|| "best-fit" ephemeris locates actual satellite pos 
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SECTION III 
COMMAND 


% 


A. Performance of the Command Syetes 
1. The Command and Control Computer Program is 
capable of generating camera payload commands with two modes 
of input: 

a.» Test Controller (TC) mode in which the 
target data is dicgteted and formatted by hand and input 
directly to the Command and Control Program. 

b. Automatic (AUTO) mode in which the Mission 
Profile Generation Program selects targets and supplies the 

’ Galeulated vehicle and camera parameters ‘to the Command and 
“‘Gearvel Program. . 

2. For this mission. all camera payload pearing 
were generated with the TC mode. Target selection was 
performed by NRO and the Gata was sent to the STC by TWX. 
The input to the computer consisted of the standard target 
cards plus the addition of rev number, type, and duration 
of photography for each target. The output of the Command 
‘and Cogtrol Program is a paper tape containing commands 
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which, when transmitted to the vehicle, are capable. of 
operating the camera payload and vehicle equipment according 
toa pre-calculated time sequence controlled by the Vehicle 
clock, The command system functioned in a completely normal 
manner throughout the mission. Command Ipadings were 
accepted and transmitted by all tracking stations without 
any technical difficulties. 

3. The camera on and off times were read from the 


time track at the edge of the film and compared with the 


commanded “on™ and "off" times. All of the times appear ‘te 





be consistent; however, there is a slight lag between the. 
actual times and the commanded times. _ The camera starts 

an average of .3 seconds after the commanded “on" times and , 
stops an average of .2 seconds after the commanded “off™ 


» times. 


4, The computers and computer programs functioned 


quite well. However, the map-matching operation turned up 
an error in a GTELIM command list. The actual comand | 
contained a two degree crab angle and the original 

list had two degrees for the command. The GTELIM. idee 
dropped some digits and the command generated a tere 

crab angle. This caused no operational problem. 
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5. The Rev 4 operation was performed using the pad | 
load which was based on a nominal ephemeris, and thus was 
off in position by approximately five degrees of iatitude 
and used the wrong film velocity. The Rev 4% loading, which 
was based on Revs 1 and 2 tracking data, could not be ieaded 


because of an error in the orbital and vehicle information 





_ data package. The error was not discovered in time to 
“regenerate for a Rev 4 load. The regenerated load was sent 
to the vehicle on Rev 5. | 

B. Geopositioning 


. a. _ The geoposit ioning phase of the PET evaluation 


consists SE determining the location of the photography for 





every frame with useable: detail. The photography is 
positioned by matching with available charts and then ; 


comparing this match with the predicted position. 


used to determine miss-distances during Mission 4003 than 





in Missions 4001 and 4002. On those bursts with useable mn ae 


detail, ACIC personnel selected and plotted from one to 





four photo bench marks (PBM). PBM's used inéluded 


ifengifiable cultural features such as highway and railroad 








intersections, pridgeay etc. _Miere no culture was available, 


2. Amore accurate method of geopositioning was : a | 
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river bends and intersections and other relatively : 





topographical features were used. Quéstionable and 
PBM's are marked with an asterisk in the Technical 
Sheets. , 

3. The in-track (X) miss-distance was 
using the best-fit ephemeris and the command 1: 


with the observed time the PBM was photograph 





track (Y) miss-distance was computed by measur 
‘of the PBM from the edge of the film.. Illust: 


a typical plot of miss-distance for two PBM's Gn A 





ue, The miss-distances for eh me oe : 


shown in the Technical sarees 


s 


pe are used for | cross-track io 2) miss-distanc 


es 


are made parallel and perpéiidisulary. res 


vehicle nadir line. 
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PBM's are noted by a common letter. Thus, for the stereo 


‘pair frames 13 and 14, PBM 13-A, PBM 14-A are the same 


| 
! 
| 
physical point on the ground, although two di vrerant 7 ve . 
calculated positrons Mere as | { 
5. ATC Series 200 charts Aeeehe 1:200,000) were fi 
used when available for the measurements and plotting. AMS 
charts (scale 1:250;,000) were used for some of the plots i 
on Revs 15 and 16 over the United States. _ Where no larger 
scale chart _ available, ONC and WAC Series charts i 
(scale 1:1,000,000) were used. Detail on these charts is 
sparse and plotting ancartaatics are picaten than on the 
ATC and, AMS charts; measurements made from these charts are 
"marked with a double aaterek on exe Technical Data Sheets. 


- The mean. uncertainties of the PBM position with respect to 


i calculated by ACIC. personriel and are recorded on the data 


sheets as Map Accuracy. 


the local datum and the local datum to,the WGS datum were. j 
6. One-hundred and fifty PBM‘'s were plotted. The — 
average in-track (X) miss-distance was 1.47 n.m. The f 
average cross-track (Y¥) miss-distance was .70 nom. These 
' miss-distances are caused by\one or more of these four 
~ 


factors: 
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a. Inaccuracy in best-fit ephemeris. 

b. Map enuey : 

e. Vehicle attitude error 

d. Stereo mirror position error 
It is difficult to determine which of the causes apply for 
isolated cases, but an ee einer ion of the data shows definite... 
patterns. | . 

7 Almost all of the in-track calculated positions 
are up-track from the true PBM position. This indicates an 
ephemeris error of about 1 n.m., a =P errors a vehicle ; 
PIED bias, or mis-alignment of the stereo mirror. A cursory 


examination of vehicle EGhemetty data and mirror. position — 





calibration data,showed no errors which ‘would Cause miss 


distance oF this magnitude, so the error is presumably due 








to epneseris bias. The in-track miss-distance is generally’ 


about the same for the poorer charts. as well as the bette 





ones with probable errors of + 500 feet; therefore, ephemeris 
bias appears: to: be the answer. . However, there is a 
consistent difference between in-track miss-distances 
measured for each frame of a stereo pair on a single Peas 


In all but one of 23 stereo pairs the calculated posi 





associated with the aft-looking frame was farther up-t 


* int 
. : 
. eet oo 
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than the éalculated position for the forward; looking fratie’ egies | i 
s(see Illustration 1). This average difference between the | 
two miss-distances was 1.22 n.m., with a very ‘low standard: 
deviation. This cafinot be attributed to ephesieris bias 

Sadsas probably due to vehicle attitude (pitch) ‘or mirrog . . 
position. The average in-track miss-distances for 43 7 
measurements on vertical strips was 1.17 nem. For 63 
“forward-looking strips and forward-looking frames of stereo 
pairs, the average was 1.17 n.m.; for 43 aft-lgoking strips 

and aft-looking frames of stereo pairs, thevavebage ae | 

2. 23 hom. with a WErY low: ‘standard ae chatin. Indications. 

oe cayses for these greater miss distances on aft-looking es 
frames were not present in the telemetry available at ‘the. | 


time of this report. oe 


8. Cross-track miss-distances showed a more “pandas NS 
distribution about the true PBM than, did the in-track mise. | 
distances. ‘Ninety-five calculated positions were to ‘the: 
right of the. true PBM position; 37 to the left ahd 18 _ 
coincided with the true- position. The errors are generally 

80 low that they’ approach the combined: uncertainty of the 
“neasurenent techniques, map accuracy, and PBM locat ions. 


“There as. 5 probably also a “sright, cross-track ephemeris bias. 
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4 


9. Crogs-track, error was excessive on Frames 06/002 


~, 


7 and 23/003. Only 1:1,000,000 charts were available bnd no - 
cultural detail was ee that could be recat ed: on. the 
chart. No ihdieations in vehicle telemetry could tpe found 
of a vehicle roll rate which could cduse such an error. The 
conclusion was reashed that the topographical features used ; 


a, 


for these particular PBM"s were very inaccurate. ao a 


= 


fe 10%. There was a trend noticed on croeeatrack bates 
distance differences. between measurements on a single PBM_ 


from each frame of, a stereo pair. Of 40 measurements made, 


+ 


31 show a relative’ change to the right, only 6 to the left, 
dnd only 3 were unchanged. This could possibly be due to a 
small, unobservable nee in vehicle roll between ‘frames. 


‘The approximations used in ‘computing earth rotation in the 


time between frames of a ‘stereo pair do not introduce 
énough error to account for this difference in the majority : 


of cases. 


. 


Es 





rane 
14 
if R 
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SECTION IV 


% 


PHOTOGRAPHIC CHARACTERISTIC EVALUATION SUMMARY 
po (SPPL Report No. 101-1-17). 


- Analysis of the original negative “(black and white) obtained 
_ during: the nineteen normally operated passes of Reconnaissance 
Satellite Mission 4003 leads to the following observations and 
remarks. : | | 
A. Physical pesvadationa 
a ‘ : Imaged degradations were similar to those noted on 


Mission ‘4002 and did nat degrade image quality significantly. 


% 





a Film, in general, was clean with only infrequent kinks , scratches, { 
q and abrasions encountered. a Pee 

E Be. Film processing. ai _ | . ; ae “yi, ff 
¢ | The bulk of the film received full, processing with 
M4 intermediate processing on DO6, DO7, and DO8 ag, indicated by a 

§ reduction in. both fog level ana image densities on these three 

passes. ; : 
a Ca Sensitometry is 


The characteristics of mission film -samples agreed with 


SPPL. control stock when corrected for measurement of FATT Ine 


ac 


.- Diffuse Density (blue: Light Lisle aaa Aa . 
, XL. ‘ . Py 
D. Image Analysis ; ; : 


‘1, All measured ‘densities were excessively high for 


i 
* c 
3 
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opt imum "tee ee ee resoiution on Bype | 440k 4 fie. 
on Passes D06, DO7, ‘and DO8, which received inte 


‘processing approach optimum levels. Diffuse .Pri 





table: 

| : 

"Image Minimum Density (Dmin) 2: 0.27..- 1.65 

f Image Maximum Density (Dmx) «0.58 ~ 

| Image Average Density (D). : 0.46 = 
Image Density Difference (aD) 0.00 - 

| _, Fog Density (Base plus Fog) . | 0.12 - 0, 

| Cloud Maximum Density (Dhax 1.87:- 2. 


Clouds) — , 


Maximum densities are higher for this Mission,. 





to the change in measuring printing densities. 





and minimum densities are unaffected by the 


a 


technique and are abnormally high due to fogging 





the. camera or to overdevelopment during pro sabres 

Ey Density versus Latitude and Sun Angle 

1. The plots of Bensley versus Latit 

- decrease in both Dmin and Dmax, with increasing 
30°N and 60°N. Se ae 


~ 


pg eae ae Thé plots of Density yer 
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increase in Dmin and Dmax, with an increase in Sun Angle from 


415° to +50°, 





rs 


_F. Reciprocal Edge Spread (RES) — 





1. The Frequency Distribution chart of RES values 





shows a normal distribution ranging from. 31 to 157 with an 





average of 97. At a scale of 1:100,000, this corresponds 





to edge spread on the ground ranging from 10 feet to 1.9 





feet with an average of three feet. - ; . 





2. Mission averages of RES show values approximately 





3% higher in the center of the format than at the edges. RES _ 





values during the stereo mode are about 10% higher than those 





during the mono mode. Values with and across the line of 





flight are nearly equal, indicating very little image motion. 





3. Plots of RES versus Latitude and Sun Angle fail 





to reveal any significant functional relationship. 
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SECTION V- 


4. 


OBSERVATIONS AND SUMMARY 


A. Introduction 


This section is primarily concerned with on 





this report, bound separately. 


B. Intelligence Value 


sca a 


1. 


u by 
ee 
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3. Linear objects such as painted highway line 
stripes, parking lot dividers, and individual 
railroad rails. 

%. Football teams on a playing field. 
5S. Cattle pens at a stockyard. 
On-Orbit Operation : 
1. From the engineering pPananeints results of this 
mission are the best by far of any yet acheeveds Image 
quality, uniformly fine through the wiecisa, resulted in ah 
average RES (Reciprocal Edge Spread) of 97 for all of the 
frames capable of measurement. Many of the technical 
problems previously encountered have been eliminated or 
reduced to acceptable levels. These are: 
| a. Field Tilt. No evidence of this with 

vehicle #953. 

b. Starting Transient and Film Velocity. The 
banding at start-up was damped out in “1.5- seconds within 
plus or minus 0.3 - 0.5% of the programmed IMC speed. The 


starting transient decayed within the specification limit 


but should be further reduced to clean up the imagery at 





the start of the frame. The average RES at position #1 


(1.5 inches from start of frame) was 85 compared to 96 to 


, 
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103 for the rest of the format. The value of 85 would ¥ 
been considerably lower if measurements had been moda in’ * 
areas of heavy banding. The lowest RES values for the | 
mission (RES 31 to 37) were obtained in the position a 
area. The film velocity, arthough approaching the 
specification requirement, is still too variable to permit 
achievement of maximum system capability. me 


e. S1at Defects and Density Streaks. The 


major slit defects have been eliminated ‘and the number of 
2 ee ee 





density streaks reduced to. a maximum of approximately 20° 


d. Image Light in Time Track. The, image- 
oveing light in the time track has been eliminated’ while 
the film is in motion. A bright spot still burns through — 
in the region of tiietadsasent: eit ohne the film is : 
stationary. | 

2. Certain deticiencien previously encountered _ 
were repeated on this mission. These includes oes 

a. “Curlycues". Numerous small curved a 
scratches, previously identified with a "wobble" ro 
are still evident to at rekst the same degree as in’ 


: : e % 3 
two previous Missions... 


L across the format wiatn. 
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in the original negative and 2d generation positive, it is 
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b. Adjacent Slit Flare. The flare from the 
adjacent slit is still evident approximately 5/16". to 3/8" 
into the frame. The flare pattern width is wider than on 
the two previous missions. This increased size was expected 
due to the change in the operational slit width. The flare 
paceenn is approximately .050 to .060 inches wide. 

Cc. ‘Vignetting of the double yaw slit occurs on 
the time track side. The title side has a satisfactory 
image. me . 

3. Patterns caused by static discharge were 
encountered for the first ciwe The marks were produced 


along the edge of. the film.and were scattered through the 





film length. The static discharge was produced during the 
despooling of the film prior to processing. The patterns 
were widely scattered and had no effect on mission 


performance as intrusions into the format area were minor 





and occurred only in isolated cases. The cause of the static 






buildup: has not been determined and further investigation is 






required. 






4%, The time tracks were not as clear as those of 






vehicles #951 and #952. Although readability was adequate 






4 XN ‘ : 2 





GAMBIT tanto vi avEMAN 
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’ 


believed that the readability 1 would be 


made from a duplicate negative, ‘The tris 
track lamps for the next flight should be 
for the first two flights. 


5. Although it was evident: thro 


that vehicle motion, particularly roll 
undesirably high, no attempt was made to 


the OCV telemetry with double yaw slit i: 





three feet of smear was meseured in the 








the format). The *X" smear van general 


zero. On this mission, the satellite was 


attitude control during hitch-up; no Agena 


available to the PET group. =. 


ee 


6. During the flight of vehicle 
constraint of 300 seconds maximum door .9 
exercised, in an attempt to avoid high 
stereo mirror differential temperature 
degradation, An examination, of the, 
from OCcV playback telemetry for Re’ 


as these revs included pa ‘Load. opera 


seconds in length by consi 
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~ghort period, ‘then leveled off at values from plus 0.25 to 





0.5 degrees. On Rev 12, the environmental door was open 

for over 1300 seconds, but the track was over a *cold*® 
surface for the entire operation; this may account for the 
small temperature differential increase. However, there is 
no explanation at present for the small increases shown on 
Revs 9 and 16,. whose tracks carried the vehicle over normal 

: o . SS 

temperature differential excursions of a dégree or more were. 
‘HOt uncommon. This/ problem is being investigated by the 


Fad 


payload contractor at this time. 





terrain. On the most recent mission (#952), stereo mirror 


D.. Post Recovery Operations 


The Performance Evaluation Team was represented by a 


@ member sbesent during removal of the film from the capsule. A 
The general appearance of the capsule was good. ‘No digs or 
dents in the capsule or the hatch were observed. The beacon 
light was not flashing, indicating either a loss of ener or 
that the battery was disconnected. The cutter/sealer was 
closed and properly sealed. The sticky lubricant on the 
cutter/sealer base plate had trapped a few curlings of 


aluminum. The parachute;sharness was discolored in some areas 


and the hatch was slightly blistered. et 
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“the £ilm was well wound, dry and appeared to be ‘in 
good condition, - During despooling prior to pre-processing 
operations, a heavy Static discharge forced a slow unwinding - 
of tthe film. ; c * 

No major problems were encountered during the 

Gc ti TeEne Opstatson- It was necessary to cut one wire ate 
the reel assembly and two wires leading to the power pack. 
The "wobble" roller had numerous scratches and a few slieeks 
on its surface but had no imbedded particles and displayed a 
free operation. A few aluminum drillings and numerous black” - 
paint particles were lying in the bottom of the capsule. a aes 

ae Original Negative Processing . | 

Preflight calculations tagieated, pial. Ene 0.60166" 


et 


the .0083" (1/400th second) slit. Further such calculations 
eneued that Intermediate proceawiug should be used on all 
photography south of 58°N latitude. With the exception of 
Revs 6, 7 and 8 and the first frame of Rev 23, "Full" a 
processing was used on the mission material. Densities 
measured in frames receiving "Full" processing were lying 

on the upper region of the "Full" processing curve. e 
Densities measured in frames receiving “Intermediate” — oe 


processing lie on the lower region of the "Intermediate" 
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whe 


Highlight regions of frames with "Full" processing above 30° . 


» 






of sun altitude show loss of low contrast detail. ' Since 
Revs 6, 7 and 8 covered a range of ‘gun angles (22 thru 76°) 
representative of the mission material receiving “Full” 
processing and displayed no Loss of highlight detail, the 
tentative conclusion is that the majority of the mission 

was overprocessed. This conclusion requires intensive study 
to be proven conclusively and, this study is continuing. 
Anofher conclusion is that the same Slit width (adjusted for 


removal of the filter effect) should be used on vehicle #954. 





Fe Engineering Operations 
1. Rev Dll. Frames 001 to 008 covered a sun line . | | 
experiment. Eight-second nadir strips were obtained, i 


beginning at -1°. sun altitude and continuing southward each ‘ 





2° to 3° increase in sun altitude. This was an attempt to 





check quality of imagery at varying degrees of underexposure. 





The experiment was unsuccessful due to POO er OUD COVED 
2. Rev D12. Frames’ 001 to 011 covered an experiment - 


to verify the relative value of suh illumination as a function 





of sun altitude. Five-second nadir strips were taken each 








5° or 10° of change .in vehicle: latitude over water. The 


concept was the use of the sea surface as a tone  Caeeet with 








pars : i . 
ae Bea : . ¥ —s 


Approved for Release: 2018/09/11 C05103022 





‘ee eis ee iis z pploNee for Pisces 2018/09/11 €05103022 


PO meg 
e * 


Handle Via BYEMAN "0p SECRET" GAMBIT | 


' Controls Onty 


PERFORMANCE EVALUATION TEAM 
REPORT NO”. %003/63 































* 


a constant reflectivity. This was largely unsuccessful. Of 


the eleven frames, six had 100% cloud cover and two occurred 
over land. . - | ; = 
ty 
3. Rev D1S. Frames 002 to 012 included an IMC 
experiment, Various amounts of known IMC error from + 10% 
to Gouepe programmed to measure the effect on image quality. 
Five of the ten frames had about 100% cloud cover. Edge 
traces were taken on the good frames - using the Mann Micro- 
Analyzer, and the. traces will be reduced at a later date to 


provide the guantitarive effect on resolution. _ Measurements Be Oy 
were obtained from the time track to evaluate film velocity 


ie erect REID SPENT eS 


variations. The: double’ yaw slit images were measured to 
determine image velocity vectors. All this data will be 
correlated. frames 001, and 013 to 020 were used to 


evaluate domestic imagery. _Foyr of these had 100% cloud 


cover, two had 60%, and two had 4O%. 


4. Rev D16. Frames 001 to 013 were attempts to 
obtain dosiestic target duiparves Four of these frames had — mae 

80% to 100% cloud cover. The others had useable imagery. ce 
5. Rev D30. Frames 001. to 003 concerned a focus — 


# 


change experiment. - It was “necessary, ‘to forego the experinent. 





to insure verification of a recovery ‘command message | to. ‘the 








vehicle. 
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6. Rev D3l. Frames 001 thru 017 exposed the 


” ceemutttonatenitetcnmneetnst 


“9 


was present, apparently enough clear imagery was obtained to 


show resolution of one-half to. two-thirds that obtained 






with the 44Oe emulsion. a 





7, Rev_D32. Frames 001 thru 018. Eight-second 
frames were taken: beginning at -2° sun angle to 25° sun 
angle with the color film to evaluate image quality in the 
presence of underexposure.: The frames from 012 to 018 
were stereo and mono images of. domestic targets. ‘At. this 
‘writing, the color film has not been released from the 
processing Genter andthe degree of success and cloud cover 


 i6 not kn@wn. 










Approved for Release: 2018/09/11 C05103022 








experimental aerial color film, Although heavy cloud cover | 








4 
& Ps Te. . é < 
| 
: = , | 
, 7 : 
4 7 sa a e & eens a , 2 
=e 2 S&S SS SS sw ee ee ee lo , 












Approved for Release: 2018/09/11 C05103022 









Handle Via BYEMAN, = 
- Controls Only - 

PERFORMANCE EVALUATION TEAM 
. REPORT NO. 4003/63 







xo 





- 





Approved for Release: 2018/09/11 C05103022 














Approved for Release: 2018/09/11 C05103022 


Pee ee soe 


ee a an 


ieee 


ae. . . : 





COMMAND INFORMATION 
‘Rev DOw. | 


. System | Burst Position Ephemeris ___in./sec. 
Acc] Time Time at Long Lat Long — Stereo | Crab 
No. Sec Sec Deg Min| Deg Min] Deg Min | Deg Min | Command Deg | Deg 


001* 3329.5 $100.0 99 O2N7160 44ETS4 22N 4158 25E] 3.3921 3.4156 0 2.0 


x 
 & 
Oo 
Sa 
+ & 
= 
os 
8 wg 
Oo< 
3a om 
< = 
} 
= 


PBM-A] 3349.7 | 
PBM-B] 3355«55 

J 
PBM-C} 3360.9 


PBM-D} 3373.4 





LGW - TIISRS~dOL 


Note: ~ ny f : 
* This command position was ffom padload and baged 
uppn befope flight] ephemerif. 
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PHOTO-MAP POSITIONING O a 

af 2% 

ag ze 

Rev DO pa 
oD 

Nadir Lat Crab Correction Qe 

‘for PBM -| Predict to Actual Data: (NM) sz 

Acc Position (Miss Dist-NM) oa > 

No. Strip Dist Off * ‘Ft 
eee ed aut_|wiath | “Nair 


ont 





* 


‘'PBM-A 53 01.3N . 85 | wh 5 86.6 9.55 3.02 9000 








Ol 






PBM-B] 52 38,4N. 8S -4E 86.7 9.55 3.02 6000 
1 : . € ee 
-* PBM-cC} 52 16.8N | ~~ .7N 1.1W. |} 87.0 9.64 3.04 . 6000 
is *#* PBM-D| 51 26.3N 2.5N Bs 87.5 9.66 |. 3:05 7000. 


» 






LAWY4 - 









Note:} . ng 
* Questionable PBM 
* Plotted on GNC (Small gcale chartp 
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Rev DO4u ; ; rey = 
’ R. E. S. ow 

s j i ¥ 2 ° Ox 

Ace: With Line of Flight: (W) Across Line of Flight (A) 22 
> 

z 


woof at2tatetstet7teiot fig2ts ts [s [es [7 7s fo | 
< mae 


001 ss| 90] 72] 82 | 90] ss] laze.) es]. 399| #8] 85 185 | 104199 82192 | 


Note:| The {foljowigg RES mdasuremeit s mwadejin Woopdr Banding A pas. 
; A : ea . 
11) 12} 13] 14 415) 16] 17] 18] 19 11} 12713 }14 115 }16]17]18] 19 
001 | 75] 54] 85 oo ne } | 634 suf 75 [6a 
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COMMAND INFORMATION 


% 


Ephemeris in./sec. ie 
- _ Long : , . Stereo [ Crab 
n Actual Deg , Deg 


4 SSN 131 SHE] 44 SSN] 131 SHE] 3.3253) 3.3310 | +15 


f 


| : % 
131 36E] 3.2924 


131 20E] 3.2924] 


/ 
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PHOTO-MAP POSITIONING : of 

- 3s 
, Kev DOS - | ) ee “ @ 
oe ~ | RK ; "Shee Crab Correction : S rm 
: ' Predict. to Actual Data (NM) <= 
Acc. (Miss Dist-NM) = : Mot, > 

NE acai Afton os = Strip Dist Off Aa ok a 

sg WM. D Alt Width Nadir eeu. 


002 
“PBM-Al 44 49:8N | -65 ™ me | 90.6 ' 10.4 4.99 700 me 
PBM-BE 44° = «40. 1N 3S .6W 90.6 “10.4 4.99 700° 
002 | | 
paM-Al 44) 04.3N | 2.38 .8W 90.6 10.4 | = 2.91 700 
“pBM-BE 43. S4V6N 2.4S 9 90.6 ‘yous | 2.91 | 700 
003° | 
PBM-A) 43 0 (16.1N 75 .9E 91.5 10.5 | 4.06 | 1000 


g°¥ 
HAWVS . LFIDISdS 1 
LlgWO - 8493S dOl 


PBM-M 42. «59.8N .9S .9E. | 92.5 10.5 | %.06 | 1000 
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001 | .51] 1.56 / 3.02 34 13.53 4.64 
PF 902 | .68] 1.71 2.63 | 34 12.75 5.51 
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COMMAND INFORMATION . a 
Rev DO6 . ane 
“ i p - o s 
Command Best Film Velocity - td 
System | Burst __ Position Ephemeris in./sec. am 
Ace Time Time at Long Lat Long Stereo | Crab i = 
Wo. Sec Sec Deg Min; Deg Min| Deg Min | Deg Min | Command / Actual Deg Deg z 


061 14007.3 | 60.0 54 J4N 3113 SHE | 54 12N] 113 SSE] 3.4603 [ 3.4745-| +15 | 2.0 


% 


PBM-~A) 14012. 3 

002 14182.4 | 60.0 4&2 32N )108 48E } 42 30ON) 108 47E} 3.2275 | 3.2321 +15 2.9 
PBM~B 14192.5 | | 

PBM-—Aj 14%195.5 


PBM—C] 1424%2.6 
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PBM-Al 18749.5 
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. PHOTO-MAP POSITIONING 


Rev DOG 
Acc | Position ' (Miss Dist-NM) 4 —— 
No. ; Strip Dist Off + Ft 
ait_| width | Nadir : 
52.5N 


49.8N. 


37.7N 
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-_ 27.8N 


-19.5N 


36.3N 


Mote: | s Guestionabld PBM 
& Plotted on JONC (Small jscale chart) 
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A section of Malmstrom Air Force Base, 
Montana ° 
(10X and 40X) 
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Engine nacelles, wing pods, visible 
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PHOTOGRAPH 2 
Rev D16, Frame 008 
a Farmhouse and barn. 
: (20X) 


‘Note farm animals, probably cattle, 
lined up at feed trough. 
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Rev D16, Frame 006 


-Cemetery,’ Great Falls,. Montana 
*  (10X and 40x) ., 

- The varying size of the grave 
markers-is emphasized. . 
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Another farm. 
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Animals and tarm vehicles are visible, 
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PHOTOGRAPH 5 
Rev D16, Frame 006 
Football stadium, Great Falls, Montana. 
(10X and 20X) 


Note presence of players on field. 
Windshield breaks on parked cars 
can also be seen. 
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PHOTOGRAPH 6 
Rev D1l6, Frame 005 
Football Stadium, Great Falls, Montana. 
(40X) . 


Note player teeing up ball 
on 40 yard line prior to kick-off. 
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PHOTOGRAPH 7 

Rev D16, Frame 006 

Football Stadium, Great Falls, Montana. 
(40X) 


This photograph was taken about eight seconds 
after the previous photograph (Photograph 6). 


Note that the offensive team has lined up for 
the kick-off. Most of the defensive players 


a can be seen. 
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Rev DIS, Frame 014 


Highway and buildings. 
; . , €20X) : 

ye ia 2 
This scene was simultaneously covered by the 

_ *“Blackbird™ flight. The satellite photograph 
was enlarged 20X to bring it to the same scale 
as a 10X enlargement of the Blackbird photo. 
The jmages are reversed due to the reflecting 
mirror used in the Gambit system. 
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PHOTOGRAPH 3 
Rev DLS, Frame O14 


Blackbird 
(10x) 


Same scene shown in Photograph 8. The Blackbird 
aircraft took this picture from 20,000 feet, using 
a KA-2 twelve’ineh foca}] length camera. The - 


“satellite used a .77 inch focal length camera from 


approximately 95 nautical miles altitude. 
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“Midwestern town, 


(10X and 40x) - aoe 


‘An error of 10% in Image Motion Compensation 


. WAS programmed to. determine effect on image, 


Note degradation at 40x, . : 
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Another programmed 


error in AMC, this time 2k, 


Compare this image: at 40x with Photograph, 210 at. 


the same magnification. 
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spooling prior to. processing of. the original 
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‘PHOTOGRAPH: 13 ~ 


Rev D16, Frame 006 


An example of ‘the banding caused by film speed 
variations which occur during camera startup. | 
This banding damped out in 1.5‘seconds, in. 
accordance with design specifications. 
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° Geoplot ; 
This characteristic ‘plot shows the miss 
distance between the photo bench mark and 
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Note the larger miss. distance of the second 
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‘the ‘two frames the film velocity was decreased 
to compensate for the increase in vehicle 
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Rev D16, Frames 005 and 006 





Stereo Deviations Due to Attitude. 
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This. illustration outiines ‘he gajos terrain 
features of stereo frames 005/006. Between - 





altitude. This ‘may be noted by the varian 
in time track shown - along the edge of the frame, 
The variation in scale can be attributed:to : 
attitude changes in the camera system. 
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